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ABSTRACT 

After the STS 51-L accident, an extensive review of the Space Shuttle Orbiter’s 
ascent ‘aerodynamic loads uncovered several questionable areas that required fur- 
ther analysis. The insight gained by comparing the Shuttle ascent CFD numerical 
simulations, obtained by the NASA Ames Space Shuttle Flow Simulation Group 
led by Dr. J.L. Steger, to the current IVBC-3 aerodynamic loads database was 
instrumental in resolving uncertainties on the Orbiter payload bay doors and fuse- 
lage. Initial confidence in the numerical simulations was gained by comparing them 
with the limited flight data that had been obtained during the Orbiter Flight Test 
(OFT) program. Current CFD results exist for Mach numbers 0.6, 0.9, 1.05, 1.55, 
2.0, and 2.5. Since the pre STS-1 wind tunnel test program (IA-105) often yields 
considerable differences when compared to STS-5 flight data, the Moo=1.05 tran- 
sonic case is the most investigated. The IA308 mated-vehicle hot gas plume wind 
tunnel test, recently completed at AEDC 16T (transonic) and Lewis (hypersonic), 
is also used to compare with the computation where applicable. 
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> IVBC-3 operational database. 




Justification 
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High R e (~ 100 million) at maximum load condition 




Discrepancies exist between aerodynamic predictions and flight ex- 
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rected because of limited flight pressure measurements. 




Current Database 
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Selected STS-5 Tap Points 



123 


Jeff P. Slot nick / March 8, 1989 






AERO DATABASE COMPARISONS 



Mach Number 



AERO DATABASE COMPARISONS 
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Mach Number 






AERO DATABASE COMPARISONS 

ORBITER Upper Pitch Plane CP Distributions 



X/L (Percent Body Length) 







AERO DATABASE COMPARISONS 

ORBITER Mid-Fuselage Region CP Distributions 



X/L (Percent Body Length) 







PAYLOAD BAY DOOR PRESSURE COMPARISONS 
ORBITER X-STATION (XO) = 590 inches 
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200.0 





PAYLOAD BAY DOOR PRESSURE COMPARISONS 
ORBITER X-STATION (XO) = 905 inches 
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Y (Inches) 
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